Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.061; wR factor = 0.205; data-to-parameter ratio = 22.5.
In the title compound, C 13 H 11 NOSÁ0.5C 2 H 6 O, the chalcone derivative is close to planar, the dihedral angle between the thiophene and 4-aminophenyl rings being 3.1 (2) . The thiophene ring is disordered over two orientations with occupancies of 0.842 (3) and 0.158 (3). In the crystal structure, molecules are linked into chains along the b axis by N-HÁ Á ÁO hydrogen bonds. The chains are crosslinked via N-HÁ Á Á interactions involving the thiophene ring. The ethanol solvent molecule is also disordered over two positions, each with an occupancy of 0.25.
Related literature
For bond-length data, see: Allen et al. (1987) Table 1 Hydrogen-bond geometry (Å , ). (Dimmock et al., 1999; Go et al., 2005; Ni et al., 2004) . Some of the synthetic chalcones have also been found to be non-linear optical (NLO) materials (Patil & Dharmaprakash, 2008) . These interesting activities have led us to synthesize the title heteroaryl chalcone, (I), in order to study its NLO properties and biological activities. Herein we report the crystal strcuture of (I). The title compound crystallizes in orthorhombic noncentrosymmetric space group P2 1 2 1 2 1 and therefore it is expected to exhibit second-order non-linear optic properties.
The molecule of the title heteroaryl chalcone (Fig. 1) exists in an E configuration with respect to the C8═C9 double bond [1.346 (3) Å], with C7-C8-C9-C10 torsion angle of 179.1 (2)°. The molecule is essentially planar as indicated by the dihedral angle between thiophene (C10-C13/S1) and 4-aminophenyl rings of 3.1 (2)°. Bond distances (Allen et al., 1987) and angles show normal values and are comparable with those observed in closely related structures (Fun et al., 2009; Suwunwong et al., 2009 ).
In the crystal, molecules are linked into chains along the b axis through N-H···O hydrogen bonds ( Fig. 2 and Table 1 ).
The chains are interlinked via N-H···π interactions (Table 1) involving the C10-C13/S1 ring (Fig.2 ).
Experimental
The title compound was synthesized by the condensation of 4-aminoacetophenone (0.40 g, 3 mmol) with thiophene-2-carboxaldehyde (0.28 ml, 3 mmol) in ethanol (30 ml) in the presence of 10% NaOH (aq) (5 ml). After stirring for 2 hr at room temperature, the resulting yellow solid was collected by filtration, washed with distilled water, dried and purified by repeated recrystallization from acetone. Yellow plate-shaped single crystals of the title compound suitable for X-ray structure determination were grown by slow evaporation of an ethanol solution at room temperature after several days, (m.p. 378-379 K).
Refinement
The thiophene ring of the chalcone is disordered over two orientations with occupancies of 0.842 (3) and 0.158 (3). The same anisotropic displacement parameters were used for atoms pairs C12A/C11, C11A/C12 and C13A/C13. Atoms S1A, C11A, C12A, C13A and C10 were restrained to be coplanar. The ethanol solvent molecule is also disordered over two positions across a center of symmetry. Their occupanicies were initially refined to 0.248 (5) and 0.242 (5) and later both were fixed at 0.25. Both disorder components were refined isotropically. The C-O, C-C and O···C distances were restrained to 1.42 (1), 1.51 (1) and 2.43 (1) Å, respectively. All H atoms were placed in calculated positions, with N-H = 0.86 Å, C-H = 0.93-0.97 Å. The U iso values were constrained to be 1.5U eq of the carrier atom for methyl and hydroxyl H atoms and 1.2U eq (C) for the remaining H atoms. A rotating group model was used for the methyl groups. The highest residual electron density peak is located at 0.96 Å from H2B and the deepest hole is located at 0.30 Å from H14B. The final difference density features indicate that the solvent molecule may be disordered over multiple sites. Fig. 1 . The molecular structure of the title compound, showing 50% probability displacement ellipsoids and the atom-numbering scheme. The minor disorder components are shown in open bonds. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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